.
This summary report covers the second year's studies, the fieldwork for which was conducted during the period 1 October 1977 to 30 September 1978 (FY-78) in accordance with MOU AA551-MU8-13, and the full details of which are published in Popenoe (1980c) .
The general purpose of the BLM Environmental Studies Program is 1) to provide information about the OCS environment that will enable the Department and the Bureau to make sound management decisions regarding the development of mineral resources of the federal OCS; 2) acquire information which will enable BLM to answer questions about the impact of oil and gas exploration and development on the marine environment;
3) establish a basis for predicting the impact of oil and gas development activities on frontier areas; and 4) acquire impact data that may result in modification of leasing regulations, operating regulations, or OCS operating orders to permit more efficient resource recovery with maximum environmental protection.
The specific objectives of the USGS-BLM geologic research program for FY-78 were 1) to determine the sedimentation rates and processes on the upper slope and inner Blake Plateau; 2) to determine the distribution, areal extent, and nature of geological features supportive of biological communities; 3) to monitor the transport of bottom sediment across the OCS, evaluate its possible effect on pollution transfer across the seabed and the potential of sediment as a pollution sink, determine the implications of erosion/deposition on pipeline emplacement, and aid the interpretation of chemical, biological, and physical data; 4) to determine the concentration levels of chosen trace metals and silica in three chemically defined fractions of the suspended particulate matter (seston); 5) to study the shelf edge and slope near areas of oil and gas interest, and the northern portion of the Blake Plateau for evidence of slope instability and other geologic hazards;
and 6) to determine the depth and rate of sediment mixing caused by large storms and/or benthic organisms and where possible to estimate the rate of active sediment accumulation.
The comprehensive final report (Popenoe, 1981a) and its appendices (Popenoe, 1981b) 2. Determine the distribution, areal extent, and nature of geological features supportive of biological communities.
3. To monitor the transport of bottom sediment across the OCS. 4. To evaluate the effect of sediment transport on pollution transfer across the seabed.
5. To determine the implications of erosion-deposition on pipeline emplacement.
6. To determine the concentration levels of chosen trace metals and silica in three chemically defined fractions of the suspended particulate matter.
7. To study the shelf edge and slope and the northern Blake Plateau for evidence of slope instability and other geologic hazards.
8. To determine the depth and rate of sediment mixing caused by large storms and/or benthic organisms and to estimate the rate of active sediment accumulation. Because of the greater thickness and greater age of the marine sediments in the Blake Plateau Basin and Carolina Trough, they appear to offer a greater petroleum potential than the sediments of the southeast Georgia Embayment. Drilling in these basins will present more technical and environmental problems, however, both because of greater water depths and strong currents.
The surface of the Florida-Hatteras Shelf is almost entirely covered by a thin layer of sand, generally less than 5 m in thickness, which contains both a component of pre-Holocene, residual quartz sand derived from the last sea-level transgression (Hollister, 1973 ) and a component of modern calcareous sand (Pilkey and others, 1980) .
Texturally, these sands are primarily in the 2 to .250 mm range (-1 to 2 0); they are generally finer near the coast and on the slope than in the mid-to-outer shelf area (Milliman, 1972; Hollister, 1973; Pilkey and others, 1980) . Shelf sands are generally well sorted and reworked by epifauna and currents so that little fine-grained material is available for resuspension. Very little new material is being added to the shelf sediment cover by the river outflow (Doyle and others, 1980; Pilkey and others, 1980) . Most suspended material that is not trapped in estuaries bypasses the shelf to be deposited on the slope or swept away by the Gulf Stream or its counter current, ultimately to be deposited on the continental rise.
In some places the thin sand cover of the shelf is absent and a harder, more indurated substrate of cemented sand is exposed. These scattered areas of hard bottom range from relatively smooth outcrop to rough bottoms with relief of up to 15 m. The exposed or nearly exposed hard bottoms generally are covered by a variety of sessile invertebrates; thus hard-bottom areas are areas of biologic production because the attaching organisms and the rough bottom offer both shelter and forage for fish, Crustacea, and other bottom-dwelling life.
Live-bottom areas are productive recreational and commercial fishing grounds. Where the bottom has more than several metres of relief and is broken, live-bottom areas are called reefs. The most prominent reefs occur near the top of the slope where they are known as the shelf-edge ridge or reef system. Few such areas have been studied in detail; the most important studies are reported by Macintyre (1970) , Macintyre and Milliman (1970) , Hunt (1974) , Continental Shelf Associates, Inc.
(1979), and Henry and Giles (1980) .
The bottom of the northern Blake Plateau is capped by lag phosphorite gravels and by manganese nodules precipitated from the seawater (Stetson and others, 1969; Macintyre and Milliman, 1970; Manheim and others, in press ). The bottom on the western and northern Blake Plateau is characterized by a series of deep elongate and flat-bottomed erosional depressions (Pratt and Heezen, 1964; Uchupi, 1967; Stetson and others, 1969) particularly on the Charleston Bump, the prominent bathymetric high on the northern Blake Plateau, where rocks as old as Cretaceous are exposed at the surface (Paull and others, 1980; . This erosion is exclusively scour by the Gulf
Stream and other currents. Bottom roughness beneath the Gulf Stream is enhanced by large conical and elongate banks formed by deepwater corals (Stetson and others, 1962 ; Ayers and Pilkey, chapter 5, this report).
The surface of the southern Blake Plateau is generally smooth, capped by a thin layer of foraminiferal ooze, limestone, and calcarenitic sand.
The shallow subbottom stratigraphy of the shelf, slope, and Blake
Plateau has been studied principally by means of seismic refraction and reflection, and by shallow core sampling. The principal early studies (Ewing and others, 1966; Emery and Zarudski, 1967; Uchupi, 1967 and correlated subsurface offshore units with Coastal Plain stratigraphy, however, the two most comprehensive later studies accomplished under BLM sponsorship ; Pinet and others, chapter 7, this report), correlated seismic intervals and horizons to stratigraphic units determined in offshore wells (McCollum and Herrick, 1964; Bunce and others, 1965; JOIDES, 1965; Hathaway and others, 1976; Schlee, 1977; Poag, 1978; Hathaway and others, 1979) .
These studies also made the first attempts at seismic stratigraphy based on detailed networks of traverses. In seismic stratigraphic studies seismic sequences, or groups of relatively concordant reflections which are bounded by seismic discontinuities, are mapped around the seismic network. The geometry of reflections and reflection character are interpreted as to the original depositional environment. In many cases the interpreted sequences can be dated and the depositional environment verified with faunal information from core data.
The deeper stratigraphy of the shelf, slope, and Blake Plateau has been studied by interpretation of common-depth-point (CDP) seismic profiles. The most recent of these studies include those of Grow and Markyl (1977) , Dillon and Paull (1978) , Buffler and others (1979), Dillon and others (1979a and b), and Folger and others (1980) . The deepest well drilled into southeastern shelf sediments (COST GE-1) was drilled in the southeast Georgia Embayment to basement in 1977 (Scholle, 1977 ).
SIGNIFICANT FINDINGS AND CONCLUSIONS OF THE USGS -BLM ENVIRONMENTAL GEOLOGIC STUDIES FY-1978
Components and pathways of seston flux of the Georgia Embayment Slumping on the Florida-Hatteras Slope is rare and only one large slump mass has been reported (Popenoe, 1980a, b) . Seismic-reflection 2 surveying of the slump mass shows that it covers an area of 135 km , has 8 3 a volume of 1.3 x 10 m and is located at the base of the slope between the 400 and 500 m isobaths at lat 32°N. and long 79°W. Core data from near the toe of the slump and radiometric ages of sediments recovered beneath the slump suggest a post-Pleistocene age for the feature.
Six species of deepwater corals were recovered from the plateau, however, only two species are of the colonial variety which build coral banks. Radiocarbon dates on corals show that corals have existed on the plateau since at least late Pleistocene time. 
